Systemic sclerosis (scleroderma) is a chronic autoimmune disorder of unknown etiology, characterized by sclerotic skin and /or multisystem internal organ involvement. Severe secondary Raynaud's phenomenon due to vasospasm and intimal proliferation in small vessels frequently leads to digital ulceration and ischemia. Internal organ manifestations variably involve the gastrointestinal, renal, cardiac, and pulmonary systems.
BRIEF COMMUNICATIONS
sudden "graying-out" of vision in the left eye, lasting three to five minutes, with complete recovery from each episode and no other associated neurological symptoms. There was no history of headache nor migrainous visual phenomena. Two days after the third episode of visual disturbance, while sitting, she experienced left upper limb weakness lasting several minutes that prompted her to present to the emergency room. She did not notice face or lower limb weakness with the episode. She denied being able to provoke neurological symptoms in response to left upper limb exercise and had no history of left upper limb pain or claudication. Her medical history included diffuse cutaneous systemic sclerosis diagnosed at age 30 associated with pulmonary fibrosis, advanced skin changes, sclerodactyly, digital ischemia and resorption, and dysphagia secondary to esophageal dysfunction. Medications included aspirin 81 mg and losartan for digital ischemia, and mycophenolate mofetil for interstitial lung disease with previous intolerance of cyclophosphamide and azathioprine. She never smoked and had no history of hypertension, elevated lipids, or heart disease. Family history was unremarkable for cerebrovascular and cardiovascular disease apart from her father having a myocardial infarction at 60 years of age.
On examination, severe sclerodermal involvement of the face and all four limbs, as well as contractures and ischemia of the digits, was noted. Mental status and language function was normal. The blood pressure was 170/90 mm Hg in the right upper limb and 130/70 mm Hg on the left. Bilateral cervical bruits originated at the base of the neck and radiated to the angle of the mandible. Bruits were also detected over both supraclavicular fossae. Heart sounds were normal. Visual acuity was 20/20 bilaterally, visual fields were intact on confrontation, and fundoscopic examination was normal. Apart from face and limb movement limitations secondary to scleroderma-related contractures, the remainder of the cranial nerve and general neurological examination was intact.
Computed tomography of the brain was normal. A computed tomographic angiogram showed occlusion of the left subclavian artery, 50% narrowing at the origin of the left common carotid artery, and patent internal carotid, vertebral and intracranial arteries. Magnetic resonance imaging of the brain, including diffusion-weighted images, revealed no abnormalities. A digital subtraction catheter angiogram confirmed left subclavian artery occlusion ( Figure 1 ) and 50% stenosis at the origin of the left common carotid artery. Also demonstrated was filling of left axillary artery via retrograde flow from the left vertebral artery ( Figure 2 ). The distal segments of the left and right common carotid arteries showed irregular caliber without significant stenosis. The proximal cervical segments of both internal carotid arteries were abnormally straight but without stenosis. The right brachiocephalic and subclavian arteries were normal, but there was irregular caliber of the right axillary artery without stenosis. Mild stenosis of the origin of the right vertebral artery was present. Intracranial vessels were normal. Pertinent laboratory investigations included the following: erythrocyte sedimentation rate 87mm/hr, C-reactive protein 42.2mg/L, anti-nuclear antibodies 1:1280, and anti-DNA antibodies 17 (normal 0-34). Antibodies to extractable nuclear antigens were negative with the exception of a "strongly positive" Scl-70 antibody level, consistent with a diagnosis of scleroderma. Molecular testing for the factor V Leiden mutation and prothrombin G20210A were negative as was the lupus inhibitor test. The homocysteine level was 16 μmol/L. Serum total cholesterol was mildly elevated cholesterol at 5.76 mmol/L. A 12-lead electrocardiogram was normal and a transthoracic echocardiography revealed no abnormality suggestive of embolic phenomena. Upon hospitalization, she was started on clopidogrel, continued on the previously prescribed mycophenolate mofetil, and has remained free of further neurological or visual symptoms for the past 14 months (up to the time of preparing this report).
DISCUSSION
Small and medium size vessel pathology is a well-established component of systemic sclerosis and underlies classical features of the condition such as Raynaud's phenomenon and digital ischemia. However, the present case illustrates that, although rare, patients with systemic sclerosis can also develop severe stenotic disease involving large vessels originating in the root of the neck. Alusik et al described a 39-year-old woman with asymptomatic left subclavian artery occlusion 3 . Das et al reported a 19-year-old woman with bilateral carotid stenosis and bilateral cerebral hemispheric infarcts 4 . Merino et al described a 48-year-old woman with systemic scleroderma who developed right hemiplegia associated with segmental stenosis of the left common carotid artery; she also had right subclavian artery stenosis 5 . Three patients with scleroderma and Takayasu arteritis have been reported [6] [7] [8] . The diagnosis of Takayasu arteritis is based on clinical, not pathological, criteria set by the American College of Rheumatology, of which a minimum of three of the six criteria must be present 9 . Thus, our patient might be considered to have Takayasu arteritis, as she meets three of the criteria (bruits over the subclavian arteries, arteriographic evidence of narrowing and occlusion of large primary branches of the aorta, and brachial artery blood pressure difference >10 mmHg between arms). However, the pathological mechanism of her macrovascular disease is unknown, and may or may not be similar to pathology reported in patients with Takayasu arteritis; therefore we have not committed to the label "Takayasu arteritis". Regardless of whether or not one considers our patient to have Takayasu THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES arteritis, her treatment with mycophenolate mofetil for systemic sclerosis is also appropriate for Takayasu arteritis 10 . Carotid duplex scanning of patients with systemic sclerosis showed an increased prevalence of carotid artery disease compared with control subjects (64% vs. 35%) 11 , and a significant reduction in the elastic properties of the artery 12 . Another study showed that the carotid artery intima is thicker in patients with systemic sclerosis compared to healthy controls 13 . However, to date, no studies have demonstrated an increased prevalence of stroke in patients with systemic sclerosis.
Cases of scleroderma and macrovascular disease outside the cervico-cranial distribution have been reported, with and without thrombosis. These cases have involved renal 5, 14 , external iliac 3 , femoral 15 , popliteal 16, 17 , anterior tibial 15 , posterior tibial 18 , and mesenteric arteries 16 . Among 31 patients with limited scleroderma for at least five years, Youssef et al reported a prevalence of peripheral vascular disease of 58% compared to 9.6% in 31 matched control subjects 19 . In another study, intermittent claudication of the calf was more prevalent in patients with scleroderma compared to the general population (22% vs. 4.5%) 20 . Ulnar arteries may be particularly vulnerable to occlusive disease in patients with scleroderma 21 . Histological analysis of an ulnar artery resected from a patient with systemic sclerosis showed luminal narrowing and occlusion by acellular material as well as fragmentation of the internal elastic lamina 15 . The posterior tibial artery from another patient showed similar changes including intimal thickening and prominent transmural inflammatory infiltrate of lymphocytes 19 . These findings suggest a mechanism other than atherosclerosis. Marked intimal hyperplasia has also been found in posterior tibial 17 and renal arteries 5,14 . Lee and Haynes reported a 43-year-old patient with scleroderma who died one month after a cerebral infarct 22 . Postmortem examination of the stenotic carotid artery demonstrated thickening by fibrous proliferation without cellular infiltration in the wall of the artery. However, inflammatory changes were seen in the vasa vasorum and connective tissue surrounding the carotid and proximal middle cerebral arteries leading to the authors to suggest that an arteritis was present. Other reports of patients with scleroderma and intracranial vascular disease have also attributed the pathology to "arteritis" and/or an autoimmune pathogenesis, although the involved vessels in these cases were not examined histologically [23] [24] [25] [26] . On the other hand, a recent review of the vascular pathology in scleroderma suggests that although mild vasculitic changes are sometimes observed, and there is a role for the immune system, the pathology "is not necessarily inflammatory" in nature 27 . Additional factors may include a pro-thrombotic state that predisposes patients with systemic sclerosis to thrombus formation 16, 28 . With respect to the present case, the precise mechanism of her episodes of transient left monocular blindness, and the episode of left upper limb weakness is unknown. Although reverse flow from the left vertebral artery supplied the axillary artery distal to the subclavian occlusion, our patient's symptoms are not likely a direct consequence of a subclavian steal phenomenon. Patients with subclavian or innominate artery occlusive disease and episodes of transient visual disturbance have been described [29] [30] [31] [32] . However, these cases feature a more definable mechanism such as transient monocular blindness of the right eye related to stenosis of the right carotid artery combined with left subclavian occlusion 30 , or a steal syndrome from the right carotid artery in the presence of innominate artery occlusion 29, 31 , or a visual field deficit related to occipital ischemia 32 which might be misinterpreted as a monocular vision problem. Given that our patient had only 50% stenosis of the origin of the left common carotid and no significant stenosis of the left internal carotid or right carotid systems, her ocular and cerebral ischemic systems can not be accounted for by hemodynamic factors in the anterior circulation. Thromboembolic disease, including artery-to-artery emboli from abnormal vessels (see above) remains a possibility. Theoretically, vasospasm might be considered, given that altered vasoreactivity is a pathophysiological feature of scleroderma, contributing not only to Raynaud's phenomenon, but also to sclerodermal renal crises and cardiac dysfunction in some patients 33 . However, we are unaware of any reports to date documenting vasospasm as a cause of neurological symptoms in patients with scleroderma. Regardless of the precise mechanism of her symptoms, this case illustrates that disease of the macrovascular blood supply to the brain can occur in systemic sclerosis and should be considered in the differential diagnosis of such patients when they present with neurological symptoms.
